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FIG. 2A 

ACGAGTGCTTCTCTTATTATGCGAGCTGTTTATTCCAAAGTATGTTCGCAATTTTCGACT 60 

CCTGCTAACATAACGCACGGTTAAAGCAGGAACATTTGGGCCTATAAGCCCAAAATTTCA 1 2 0 

TTAGCTTAATACGATGCTCCGAAGTGTTATTGCATTTGCACATATACATAAAATTGTGAC 1 8 0 

ATAGAATAGGAGAATTCCACATACAAATACAAAAATAC AAAATCCTCCAGTAAAATTTAA 2 4 0 

AACGATATCGTGTTTTGCTTCGCGTATCTCACGTGAGATGTAATCGCATGCATATGAGTG 300 

GTGAGTGCCTGCGTGCAGTTCCTGGTCTAAATATGCTTAATTGCGTTCGCCGACTTCAAA 360 

AGCAATAAAACGATGGATTTTAATTGCTACTTGAGCAATTAGCCACACAAGGGATCTTGG 4 20 

GAAGGTCGATTT^AGGAATTCGATTTCTAGGATGCTCTCGACAACAATGCCCCGCAGTC 480 

M P R S P 5 

CAACCCAACAACAGCCGCAACCAAACTCCGATGCCTCCTCAACAAGTGCATCTGGATCAA 540 

TQQQPQPNSDASSTSASGSN 25 

ATCCTGGAGCAGCG ATCGGAAATGGGGACTCGGCGGCG AGC AGAAGTTCTCCG AAGACCC 6 0 0 

PGAAIGNGDSAASRSSPKTL 45 

TTAATAGCGAACCCTTTTCTACTTTGTCGCCGG GTAAGACTTG TATTGATTTCTCTTTnT 
NSEPFSTLSP " 



660 
55 



CCGGAATTATAACAACTTTCTGTGTTTCCAGA TCAAATAAAATTr,Arr,rr & r^zir. aa ^A 120 

DQIKLTPEEG 65 

ACTGAGAAAAGCGG ACTATC AACT AGTGATAAAGCTGCCACTGGAGGAGCCCC AGGCAGT 7 8 0 

TEKSGLSTSDKAATGGAPGS 85 

GGAAATAJVTCTGCCCGAGGGACAAACTATGCTAAGGCAGAACTCTACGAGCACAATCAAC 8 4 0 

GNNLPEGQTMLRQNSTSTIN 105 

TCGTGCCTAGTCGCTTCTCCACAAAACTCCAGTGAACACTCGAATAGCAGCAATGTGTCT 900 

SCLVASPQNSSEHSNSSNVS 125 

GCTACAGTGGGCCTTACTCAGATGGTAGATTGTGACGAGCAATCGAAGAAA^CAAATGT 960 

ATVGLTQMVDCDEQSKKNKC 145 
* 

AGTGTGAAGGACGAGGAAGCTGGTAAGACTGCCCTACAAATGGTTTAAAATTTTAAAATG 1020 

S V K D E E A 152 

TATTGGCGTTCACCTTTGTTAATCATTTAATTGTTTTTTTTTTGCTATACTTACAATTTT 1080 

AGTTTTAAACTTGTAAACTTGACTAAAACTCGCGAAGCTCGGATCAAAACAGACATTTTC 1140 

TTGGAACCGTAATTAAGCTCATAAAAATATTAATTCATCTTGATGGAATGCATATCATAG 1200 



Konrad BASLER et al 
USSN 10/664,859-077377 
REPLACEMENT SHEET 



TTGAAAGAATTTCAAACGACAGTACCACGGAAAAAAAAGGATCGTCCTTGACAATGAATA 
ERISNDSTTEKKGS-SLTMNN 

ATGACGAAATGAGCATGGAAGGCTGCAATCAGTTGAATCCCGATTTTATCAATGAATCTT 
DEMSMEGCNQLNPDFINESL 
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FIG. 2B 

■ 

ATGTACTCAAACATCTCAAGA AAGACCTCAAATTGGATCAACTAATTAGTTTGAGAAAAA 1260 

ATTGCTGTACTTTTAAGAATATA TTAATTTAAAAATTTGCTGAGTGAAATGATATAATAG 1320 

TCACAATAATTTTTAGTTAAACT GCTAAAGCATTTTGAATAGCCGTGCTACGCAGATGCT 1380 

ACTAGACGCGGTGTAAAAGCTAA TTTTTATTTAAAAGCTGTCCTAATATTCCATAACCAT 1440 

TAATGTCCCATTTCAGAAATAAGTTCTAATAAAGCAAAAGGTCAAGCAGCTGGTGGCGGC 

EISSNKAKGQAAGGG 

TGCGAAACAGGTTCTACATCCAGTTTGACTGTCAAGGAAGAACCCACCGATGTCTTAGGC 
CETGSTSSLTVKEEPTDVLG 

AGTTTAGTAAATATGAAAAAAGAAGAAAGAGAAAATCATTCGCCAACGATGTCCCCTGTT 
SLVNMKKEERENHSPTMSPV 

GGTTTTGGTTCAATTGGTAATGCACAGGACAACTCCGCTACACCGG GTAAGTT TTAAGAG 
GFGSIGNAQDNSATP 

ATCCATATAAAGCAAATA ACAAGAATTAATGTCAGTTACCAATTTTATTTGATAGTCAAA 
GAACTACTATAGCGATATCT CCTGCCTTTTAATTTTATTTTAATTAGGAAATACGAATAT 
TTCTAATTTGTAAAATAAAATT GATTAATTAACTAGAATTTAAAAACCTTTTGAATTAGG 
ACATACCCTTCCAAAAATCAGT AATCATTGGGAACGAGAGTGTGGTCCCGAAGGAGACTA 
CTATAAAACCTTTTGAGCTAT CTGATACTGCACGCTACTAAAAATGATTAGTTTAGGAAA 
ATGGGTGTAATTTTGTAGGAAGTTTTCATTTTAGAAGAAATGTGATTATTTTATTAAACC 
CCTTCAAGCGGAACTACATTT GTTCTACGATATTTTGGAAAAACAAATGGTTAAGTTGGA 
AAGTGCCTATAAAACAGAATT CCACGGTTTCAAATACTAACCAGGTTTTTGATTTAATTT 2160 
TGATTAAATGAGAAATTATC ACACTTCAGTTAAAATGTTTAATTCGATTAAGGTCGGACA 
ATCACAGCAGATTTCCATTTTTGCGTGTATATATAGAAGTCGCCTTCACACTCTTCTGGC 
GCGCTTCACCACTACGTGGA GTTCCGCCCGCAGTGATTTATATAGATGATTTACGAGTTA 
TT TAATTTTTTATGGTGTATTTTAATAAATATCTTATTTATTCATTTTACATAR TTAAAa 
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FIG. 2C 



TAAATAATCCTGCAATTTCGAGCATATTAGTAAGCGGAGTAGGACCAATACCCGGAATCG 2580 

NNPAISSILVSGVGPIPGIG 285 
* 

GAGTTGGAGCGGGGACGGGAAATTTATTGACTGCCAACGCCAATGGAATCTCCTCGGGTA 264 0 

VGAGTGNLLTANANGISSGS 305 

GCAGTAATTGTTTGGATTACATGCAACAGCAAAATCACATATTCGTGTTTTCAACTCAGC 2700 

SNCLDYMQQQNHIFVFSTQL 325 

TGGCCAACAAAGGGGCCGAATC AGTTTT AAGCGGTCAATTTC AAACT ATT ATTGCGT ATC 27 60 

• ANKGAESVLSGQFQTIIAYH 345 

ACTGCACTCAGCCTGCTACAAAAAGCTTCCTGGAAGACTTTTTTATGAAAAACCCTTTAA 2820 

CTQPATKS FLEDFFMKNPLK 365 

AGATTAACAAGTTACAGCGGCACAATTCCGTCGGTATGCCATGGATAGGCATGGGGCAGG 
INKLQRHNSVGMPWI GMGQV 



2880 
385 

2940 
405 



TTGGACTAACTCCTCCTAATCCTGTAGCCAAAATAACACAACAGCAGCCACATACAAAGA 
GLTPPNPVAKITQQQPHTKT 

CCGTAGGCCTATTGAAACCCCAATTCAATCAACATGAAAACAGCAAACGTAGTACTGTAA 3000 

VGLLKPQFNQHENSKRSTVS 425 

GCGCGCCTAGCAACTCTTTTGTCGACCAGTCTGATCCTATGGGCAACGAAACTGAATTGA 3060 

APSNSFVDQSDPMGNETELM 445 

TGTGCTGGGAAGGCGGATCCTCAAAC ACCAGTAGGTCTGGACAAAACTCACGAAATCATG 3120 

CWEGGSSNTSRSGQNSRN-HV 465 

TAGACAGTATCAGTACATCCAGCGAGTCACAGGCAATAAAGATACTGGAAGCAGCTGGCG 3180 

DSISTS SESQAIKILEAAGV 485 

TTGATTTGGGACAGGTCACAAAAGGAAGCGATCCTGGCCTGACAACTGAAAACAACATTG 3240 

DLGQVTK GS DPGLTTENNIV 505 

TATCACTGCAAGGAGTTAAGGTTCCAGACGAAAACCTTACACCACAACAGCGGCAACATC 3300 
SLQGVKVPDENLTPQQRQHR 



525 



GGGAAGAACAGTTGGCAAAAATAAAAAAAATGAATCAATTTCTTTTTCCTGAAAATGAGA 33 60 
EEQLAKIKKMNQFLFPENEN 545 



G 3420 
G 565 



ATTCAGTAGGAGCTAATGTAAGCTCACAGATAACAAAAATTCCAGGAGATTTAATGATG 
SVGANVSSQITKIPGDLMM 

GGATGTCGGGTGGCGGAGGCGGATCTATTATAAATCCGACGATGCGACAACTGCATATGC 34 80 

MSGGGGGSI INPTMRQLHMP 585 
■ 

CAGGTAACGCCAAATCGGAGCTCTTATCGGCGACAAGTTCAGGACTTTCGGAAGATGTAA 354 0 

GNAKSELLSATSSGLSEDVM 605 
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FIG. 2D 



TGCATCCAGGGGATGTTATATCAGATATGGGTGCCGTAATAGGATGTAATAATAATCAAA 3600 

H PGDVISDMGAVIGCNNNQK 625 

AAACCAGTGTGCAATGTGGATCTGGAGTAGGTGTTGTCACTGGAACAACTGCAGCTGGAG 3660 

TSVQCGSGVGVVTGTTAAGV 645 

TAAATGTCAATATGCATTGCTCAAGCTCCGGCGCCCCGAATGGCAATATGATGGGAAGCT 3720 

NVNMHCSSSGAPNGNMMGSS 665 

CTACGGATATGCTAGCCTCGTTTGGCAACACAAGCTGCAACGTCATCGGAACGGCCCCAG 3780 



T 



DMLASFGNTSCNVIGTAPD 



ATATGTCTAAGGAAGTTTTAAATCAAGATAGCCGAACCCATTCACATCAAGGGGGAG 



MSKEVLNQDSRTHSHQGGVA 



LSLPSPRTTAAVMGLPTNS 



CATCGCCGTCAAATCAAAATCGTAGTAGAAATACCGGATCGTCAAGCGTTCTTACGCAT 
SPSNQNRSRNTGSSSVLTHN 

ACTTAAGCAGCAACCCAAGTACCCCCTTATCTCATCTATCCCCAAAGGAATTTGAGTCTT 
LSSNPSTPLSHLS PKEFESF 

TCGGTCAGTCCTCTGCTG GTATGTTATATTTGTTTAATTTTTTT AAAGACAAATr AAATa 
G Q S S A : " ■ 



685 



TTG 3840 
705 



CTC AAATGGAGTGGTCGAAGATTC AACATCAATTTTTCGAAGAACGCCTCAAGGGGGGCA 3900 
QMEWSKIQHQFFEERLKGGK 



725 

3960 
745 



AGCCCAGACAAGTCACTGGAACTGTAGTACCACAACAGCAAACCCCTTCTGGATCTGGTG 

PRQVTGTVVPQQQTPSGSGG 
* 

GAAACTCGTTAAACAACCAGGTGCGACCCCTGCAAGGTCCACCTCCTCCTTACCACTCCA 4020 

NSLNNQVRPLQGPPPPYHSI 765 

TCCAGAGATCTGCGTCAGTACCAATAGCCACTCAATCGCCCAATCCCTCGAGTCCAAACA 4 080 

QRSASVPIATQSPNPSSPNN 785 

ATCTATCTCTCCCGTCACCGCGGACAACCGCAGCAGTCATGGGATTGCCGACC AACTCTC 414 0 



805 



CTAGCATGGATGGAACAGGATCATTATCTGGATCTGTTCCGCAAGCTAATACTTCGACGG 4200 

SMDGTGSLSGSVPQANTSTV 825 

TTCAGGCAGGCACAACAACAGTGCTCTCAGCAAACAAGAACTGTTTTCAGGCAGACACCC 42 60 

QAGTTTVLSANKNCFQADTP 845 



A 4320 
865 

4380 
885 

4440 
890 



TGAATTGCGTTAATAATAAGTT ATATATTACATAACTCGGAAATTTGATAGAAAAAATCA 4500 

■ 

GGAATAGAA AAAATAAATTATTTTCCGGACCGCCCATCCATTTCTTGAATCCAATTTCTG 4560 

GAGTGATTGTTAGAGATAATCTACTATTAAAATTAAACACGAAAATTCATATCCGTTAAT 4 620 
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FIG. 2E 



TGAAAATCACTATTGTTTAATAAGAAATTAAAAATATGTTTATTATAATATTTCTACAG G 

G 

TGATAACATGAAAAGTAGGCGACCAAGCCCACAGGGTCAGCGGTCACCAGTAAATAGTCT 
DNMKSRRPSPQGQRSPVNSL 

AATAGAGGCAAATAAAGATGTACGATTTGCTGCATCCAGTCCTGGTTTTAACCCGCATCC 
IEANKDVRFAASSPGFNPHP 

ACATATGCAAAGCAATTCAAATTCAGCATTAAACGCCTATAAAATGGGCTCTACCAATAT 
HMQSNSNSALNAYKMGSTNI 

ACAGATGGAG GTAAATATTTAAATATTTTATTTAACGTTTTTGT GTTAATTTATCTTCTT 
Q M E " " * 

TTTCAGCGTCAAGCATCAGCGCAAGGTGGATCCGTACAATTTAGTCGGCGCTCCGATAAT 
RQASAQGGSVQFSRRSDN 

ATTCCGCTAAATCCCAATAGTGGCAATCGGCCGCCACCAAACAAGATGACCCAAAACTTC 
IPLNPNSGNRPPPNKMTQNF 

GATCCAATCTCTTCTTTGGCACAAATGTCCCAACAACTAACAAGTTGCGTGTCCAGCATG 
DPI SSLAQMSQQLTSCVSSM 



GGTAGTCCAGCCGGAACTGGTGGTATGACGATGATGGGGGGTCCGGGACCGTCCGACAT 



C 
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FIG. 2F 



legless 

PAGTGGMTMMGG PGPS DI 



CAAGGGGTTGTTCCACCTGGTGCCAGAATGATGGGTCGAATGCCAGTCAATTTTGGTTCG 
QGVVPPGARMMGRMPVNFGS 



GTAAGGGCACAGAACGCCAACAACAATAACAACAATGGAGCTAATAATGTGCGAATGCC 
VRAQNANNNNNNGANNVRMP 



1032 



AATATTGAGCATGGAATAATTTCGGGACTAGATGGATCAGGAATAGATACCATAAATCAA 5220 

NIEHGIISGLDGSGIDTINQ 1052 

AATAACTGTCATTCAATGAATGTCGTAATGAACTCAATGGGTCCCCGAATGCTGAATCCT 5280 

NNCHSMNVVMNSMGPRMLNP 1072 

AAAATGTGCGTAGCAGGCGGTCCAAATGGACCGCCTGGCTTTAATCCTAATTCCCCCAAT 5340 

KMCVAGGPNGPPGFN PNSPN 1092 

GGTGGATTAAGAGAGAATTCCATAGGGTCTGGCTGTGGCTCAGCAAACTCTTCAAACTTT 5400 

GGLRENSIGSGCGSANSSNF 1112 



5460 
1132 



AATTTC AATCCGAATATTCAGGT AAAGGCGAGTACCCC AAAC ACC ATACAATACATGCC A 5520 
NFNPNIQVKASTPNT IQYMP 1152 



A 5580 
1172 



CCTAGTCTGGAATTTTTGCAGAGGTACGCT AACCCTCAAATGGGTGCTGT AGGCAATGGG 5640 

PSLEFLQRYANPQMGAVGNG 1192 

TCGCCAATATGCCCACCATCAGCCAGCGACGGTACTCCTGGAATGCCAGGATTGATGGCG 5700 

SPICPp SASDGTPGMPGLMA 1212 

GGACCAGGAGCCGGAGGTATGCTAATGAATTCTTCCGGAGAGCAACACCAGAACAAGATC 57 60 

GPGAGGMLMNSSGEQHQNKI 1232 

ACAAAC AATCCTGGGGCAAGCAATGGTATTAACTTCTTTC AGAATTGCAATCAAATGTCT 5820 

TNNPGASNGINFFQNCNQMS 1252 

ATTGTTGACGAAGAGGGTGGATTACCCGGCCATGACGGATCAATGAATATTGGTCAACC A 5880 

IVDEEGGLPGHDGSMNIGQP 1272 

TCTATGAT AAGGGGC ATGCGTCC ACATGCC ATGCGGCC AAATGTAATGGGTGCGCGG ATG 594 0 

SMIRGMRPHAMRPNVMGARM 1292 

CCACCCGTTAACAGGCAAATTCAGTTTGCACAGTCATCGGATGGTATTGACTGTGTCGGG 6000 

PPVNRQIQFAQSSDG I DCVG 1312 

GATCCGTCATCATTTTTCACTAACGCTTCCTGCAACAGCGCTGGACCACACATGTTTGGA 6060 

DPSSFFTNASCNSAGPHMFG 1332 

* a . 

TCAGCACAAC AGGCCAATCAGCCTAAGACACAACACATAAAGAAC ATACCTAGTGGAATG 6120 

SAQQANQPKTQHIKNIPSGM 1352 
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FIG. 2G 



TGTCAAAACCAATCGGGACTTGCAGTGGCACAAGGGCAGATCC AACTGCATGGGCAAGGA 6180 

CQNQSGLAVAQGQIQLHGQG 1372 

CATGCGCAGGGTCAGTCTTTAATTGGACCTACTAATAATAATTTAATGTCAACTGCCGGA 6240 

HAQGQSLI GPTNNNLMSTAG 1392 

AGTGTCAGTGCTACTAACGGTGTCTCTGGCATCAATTTCGTAGGTCCCTCTTCTACGGAC 6300 

SVSATNGVSGINFVGPSSTD 1412 

CTGAAGT ATGCCC AGC AAT ATCAT AGTTTTC AGCAGCAGTTATATGCTACCAACACC AGA 6360 

LKYAQQYHSFQQQLYATNTR 1432 

AGTC AACAAC AACAGC AT ATGC ACCAGC AGCACCAGAGCAAC ATGATAACAATGCCGCCG 6420 

SQQQQHMHQQHQSNMITMPP 1452 

AATTTATCACCAAATCCAACGTTCTTTGTCAACAAATAAACTTCTAAATTTTTGCCGCCC 6480 

NLSPNPTFFVNK* ~ ~ ~* 1465 

TCGTCATGTATTGTTTACTAGTCTCCAAATTAAGACATGCATCTCTAAATAAGATTTTTT 654 0 
■ 

GAAGCTTATTTACTTAGGTGTTTTTACAACGGAGAAAATAAACTTTTGGATATGCAAATG 6600 

ATAACGTTGGAAACAACATAATTCATTTGCAACTTTTAGAAGTCACGTCGAAGTTAAATG 6660 

TAGAATCTGTATTTTAACATAATAGGTCATCTGTAAAAATAATTAAACATCGAAATTTTA 6720 

GTTATCAGCAGCTATTTTCTGTTATTATTTAATATGTGCGCTGCTCTCTCTGTGTTAAAT 67 80 

GAAATTAAAATATATATATAAATGTAAAACGCTATTGATATATATTGCTCTCAACTGTAT 6840 

TGTAATCAATATTAAGAGAACTGTAAATTCTTCCATATAAAGGTAATGAAAAAAAAAAAA 6900 

AAAAAAAAA 690g 
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FIG. 3B 
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FIG. 4 
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Figure 5A Figure 5B 

EGFP-Lgs EGFP-Lgs + pcDNA3-Arm-NLS 
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Figure 5A Figure 5B 

EGFP-Lgs EGFP-Lgs + pcDNA3-Arm-NLS 
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ure 5C 

IP anti HA 




Anti-EGFP 
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Figure 5D 




+: interaction seen in yeast two-hybrid assay 
-: no interaction seen in yeast two-hybrid assay 
n.d.: not done 

numberings refer to amino acid positions. 
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Figure 5E Figure 5F 



GST GST 
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FIG. 7B 

Sequence homology domain 1:57.1% identity in 28 aa 



320 330 340 
LGS IFVFSTQLANKGAESVLSGQFQTIIAYH 




*■••*••••••••♦♦•• • « . . 

BCL9 VYVFSTEMANKAAEAVLKGQVETIVSFH 
180 190 200 




Sequence homology domain 2:31.4% identity in 35 aa 


520 530 540 

LGS ENLTPQQRQHREEQLAKIKKMNQFLFPENENSVGA 
* ••••» ... 




: : : . . . . : : 

. BCL9 DGLSQEQLEHRERSLQTLRDIQRMLFPDEKEFTGA 
350 360 370 380 




Sequence homology domain 3:46.7% identity in 


15 aa 


710 720 
! LGS QMEWSKIQHQFFEER 

* ■ • » ■ • m 




BC L 9 Q I AWLKLQQE FYEEK 
470 480 




Sequence homology domain 4:66.6% identity in 


9 aa 


760 

LGS LQGPPPPYH 




BCL9 VRGPPPPYQ 

520 




Sequence homology domain 5:22.3% identity in 


112 aa 



770 7 80 790 800 810 820 

LGS SASVPIATQSPNPSSPNNLSLPSPRTTAAVMGLPTNSPSMDGTGSLSGSVPQANTSTVQA 



BCL9 GPPPPTASQPASVNIPGSLPSSTPYTMPPEPTLSQNPLSIM-MSRMkFAMPSSTkYHD 
970 . 980 990 1000 1010 1020 

830 840 850 860 870 

LGS GTTTVLSANKNCFQADTPSPSNQNRSRNTGSSSVLTHNLSSNPSTPLSHLSP 



BCL9 AIKTVASSDDDSPPARSPNLPSMNNMPGMGINTQNPRISGPNPWPMPTLSP 
1030 1040 1050 1060 1070 



Sequence homology domain 6:43.8% identity in 16 aa 



1080 

LGS NPKMCVAGGPNGPPGF 



BCL9 DAALCKPGGPGGPDSF 
1190 1200 
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Figure 8A 



ATGCATTCCAGTAACCCTAAAGTGAGGAGCTCTCCATCAGGAAACACACA 
G AGTAG CCCTAAGTCAAAGCAG GAG GTG ATG GTCCGTCCCCCTACAGTG A 

TGTCCCCATCTGGAAACCCCCAGCTGGATTCCAAATTCTCCAATCAGGGT 

AAACAGGGGGGCTCAGCCAGCCAATCCCAGCCATCCCCCTGTGACTCCAA 

GAGTGGGGGCCATACCCCTAAAGCACTCCCTGGCCCAGGTGGGAGCATGG 

GGCTGAAGAATGGGGCTGGAAATGGTGCCAAGGGCAAGGGGAAAAGGGAG 

CGAAGTATTTCCGCCGACTCCTTTGATCAGAGAGATCCTGGGACTCCAAA 

CGATGACTCTGACATTAAAGAATGTAATTCTGCTGACCACATAAAGTCCC 

AGGATTCCCAGCACACACCACACTCGATGACCCCATCAAATGCTACAGCC 

CCCAGGTCTTCTACCCCCTCCCATGGCCAAACTACTGCCACAGAGCCCAC 

ACCTGCTCAGAAGACTCCAGCCAAAGTGGTGTACGTGTTTTCTACTGAGA 

TGGCCAATAAAGCTGCAGAAGCTGTTTTGAAGGGCCAGGTTGAAACTATC 

GTCTCTTTCCACATCCAGAACATTTCTAACAACAAGACAGAGAGAAGCAC 

AGCGCCTCTGAACACACAGATATCTGCCCTTCGGAATGATCCGAAACCTC 

TCCCACAACAGCCCCCAGCTCCGGCCAACCAGGACCAGAATTCTTCCCAG 

AATACCAGACTGCAGCCAACTCCACCCATTCCGGCACCAGCACCCAAGCC 

TGCCGCACCCCCACGTCCCCTGGACCGGGAGAGTCCTGGGGTAGAAAACA 

AACTG ATTCCTTCTGTAG G AAGTCCTG CCAG CTCCACTCCACTGCCCCCA 

GATGGTACTGGGCCCAACTCAACTCCCAACAATAGGGCAGTGACCCCTGT 

CTCCCAGGGGAGCAATAGCTCTTCAGCAGATCCCAAAGCCCCTCCGCCTC 

CACCAGTGTCCAGTGGCGAGCCCCCCACACTGGGAGAGAATCCCGATGGC 

CTATCTCAGGAGCAGCT GGAG CACCGGGAGCGCTCCTTACAAACTCTCAG 

AGATATCCAGCGCATGCTTTTTCCTGATGAGAAAGAATTCACAGGAGCAC 

AAAGTGGGGGACCGCAGCAGAATCCTGGGGTATTAGATGGGCCTCAGAAA 

AAACCAGAAGGGCCAATACAGGCCATGATGGCCCAATCCCAAAGCCTAGG 

TAAGGGACCTGGGCCCCGGACAGACGTGGGAGCTCCATTTGGCCCTCAAG 

GACATAGAGATGTACCCTTTTCTCCAGATGAAATGGTTCCACCTTCTATG 

AACTCCCAGTCTGGGACCATAGGACCCGACCACCTTGACCATATGACTCC 

CGAGCAGATAGCGTGGCTGAAACTGCAGCAGGAGTTTTATGAAGAGAAGA 

GGAGGAAGCAGGAACAAGTGGTTGTCCAGCAGTGTTCCCTCCAGGACATG 

ATGGTCCATCAGCACGGGCCTCGGGGAGTGGTCCGAGGACCCCCCCCTCC 

ATACCAGATGACCCCTAGTGAAGGCTGGGCACCTGGGGGTACAGAGCCAT 

TTTCTGATGGTATCAACATGCCACATTCTCTG CCCCCGAGGG G CATG GCT 

CCCCACCCCAACATGCCAGGGAGCCAGATGCGCCTCCCTGGATTTGCAGG 
CATGATAAACTCTGAAATGGAAGGGCCGAATGTCCCCAACCCTGCATCTA 
G ACCAG GTCTTTCTG GAGTCAGTTGG CCAG ATG ATGTG CCAAAAATCCCA 

GATGGTCGAAATTTTCCTCCTGGCCAGGGCATTTTCAGCGGTCCTGGCCG 

AGGGGAACGCTTCCCAAACCCCCAAGGATTGTCTGAAGAGATGTTTCAGC 

AGCAGCTGGCAGAGAAACAGCTGGGTCTCCCCCCAGGGATGGCCATGGAA 

GGCATCAGGCCCAGCATGGAGATGAACAGGATGATTCCAGGCTCCCAGCG 

CCACATG GAG CCTG G G AATAACCCCATTTTCCCTGGAATACCAGTTG AGG 

GCCCTCTGAGTCCTTCTAGGGGTGACTTTCCAAAAGGAATTCCCCCACAG 
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Figure 8A (Cont.) 



ATGGGCCCTGGTCGGGAACTTGAGTTTGGGATGGTTCCTAGTGGGATGAA 

GGGAGATGTCAATCTAAATGTCAACATGGGATCCAACTCTCAGATGATAC 

CTCAGAAGATGAGAGAGGCTGGGGCGGGCCCTGAGGAGATGCTGAAATTA 

CGCCCAGGTGGCTCAGACATGCTGCCTGCTCAGCAGAAGATGGTGCCACT 

GCCATTTGGTGAGCACCCCCAGCAGGAGTATGGCATGGGCCCCAGACCAT 

TCCTTCCCATGTCTCAGGGTCCAGGCAGCAACAGTGGCTTGCGGAATCTC 

AGAGAACCAATTGGGCCCGACCAGAGGACTAACAGCCGGCTCAGTCATAT 

GCCACCACTACCTCTCAACCCTTCCAGTAACCCCACCAGCCTCAACACAG 

CTCCTCCAGTTCAGCGCGGCCTGGGGCGGAAGCCCTTGGATATATCTGTG 

GCAGGCAGCCAGGTGCATTCCCCAGGCATTAACCCTCTGAAGTCTCCCAC 

GATGCACCAAGTCCAGTCACCAATGCTGGGCTCGCCCTCGGGGAACCTCA 

AGTCCCCCCAGACTCCATCGCAGCTGGCAGGCATGCTGGCGGGCCCAGCT 

GCTGCTGCTTCCATTAAGTCCCCCCCTGTTTTGGGGTCTGCTGCTGCTTC 

ACCTGTCCACCTCAAGTCTCCATCACTTCCTGCCCCGTCACCTGGATGGA 

CCTCTTCTCCAAAACCTCCCCTTCAGAGTCCTGGGATCCCTCCAAACCAT 

AAAGCACCCCTCACCATG GCCTCCCCAG CCATGCTG G G AAATGTAG AGTC 

AGGTGGCCCCCCACCTCCTACAGCCAGCCAGCCTGCCTCTGTGAATATCC 

CTGGAAGTCTTCCCTCTAGTACACCTTATACCATGCCTCCAGAGCCAACC 

CTTTCCCAGAACCCACTCTCTATTATGATGTCTCGAATGTCCAAGTTTGC 

AATGCCCAGTTCCACCCCGTTATACCATGATGCTATCAAGACTGTGGCCA 

GCTCAGATGACGACTCCCCTCCAGCTCGTTCTCCCAACTTGCCATCAATG 

AATAATATGCCAGGAATGGGCATTAATACACAGAATCCTCGAATTTCAGG 

TCCAAACCCCGTGGTTCCGATGCCAACCCTCAGCCCAATGGGAATGACCC 

AGCCACTTTCTCACTCCAATCAGATGCCCTCTCCAAATGCCGTGGGACCC 

AACATACCTCCTCATGGGGTCCCAATG G G G CCTGGCTTG ATGTCACACAA 

TCCTATCATGGGGCATGGGTCCCAGGAGCCACCGATGGTACCTCAAGGAC 
GGATGGGCTTCCCCCAGGGCTTCCCTCCAGTACAGTCTCCCCCACAGCAG 
GTTCCATTCCCTCACAATGG CCCCAGTG G G GGGCAG G GCAGCTTCCCAGG 

AGGGATGGGTTTCCCAGGAGAAGGCCCCCTTGGCCGCCCCAGCAACCTGC 

CCCAAAGTTCAGCAGATGCAGCACTTTGCAAGCCTGGAGGCCCCGGGGGT 

CCTGACTCCTTCACTGTCCTGGGGAACAGCATGCCTTCGGTGTTTACAGA 

CCCAGATCTGCAGGAGGTCATCCGACCTGGAGCCACCGGAATACCTGAGT 

TTGATCTATCCCGCATTATTCCATCTGAGAAGCCCAGCCAGACGCTGCAA 

TATTTCC CTCGA GGGGAAGTTCCAGGCCGTAAACAGCCCCAGGGTCCTGG 

ACCTGGGTTTTCACACATGCAGGGGATGATGGGCGAACAAGCCCCCAGAA 

TGGGACTAGCATTACCTGGCATGGGAGGTCCAGGGCCAGTGGGAACTCCG 

G ACATCCCTCTTG GTACAG CTCCATCCATG CCAGGCCACAACCCCATG AG 

ACCACCAGCCTTTCTCCAACAAGGCATGATGGGACCTCACCATCGGATGA 
TGTCACCAG CACAATCTACAATGCCCG G CCAGCCCACCCTG ATG AG CAAT 

CCAGCTGCTGCCGTGGGCATGATTCCTGGCAAGGATCGGGGGCCTGCCGG 

GCTCTACACCCACCCTGGGCCTGTGGGCTCTCCAGGCATGATGATGTCCA 

TGCAGGGCATGATGGGACCCCAACAGAACATCATGATCCCCCCACAGATG 

AGGCCCCGGGGCATGGCTGCTGACGTGGGCATGGGTGGATTTAGCCAAGG 
ACCTGGCAACCCAGGAAACATGATGTTTTAA 
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Figure 8B 

MHSSNPKVRSSPSGNTQSSPKSKQEVMVRPPTVMSPSGNPQLDSKFSNQG 

KQGGSASQSQPSPCDSKSGGHTPKALPGPGGSMGLKNGAGNGAKGKGKRE 

RSISADSFDQRDPGTPNDDSDIKECNSADHIKSQDSQHTPHSMTPSNATA 

PRSSTPSHGQTTATEPTPAQKTPAKWYVFSTEMANKAAEAVLKGQVETI 

VSFHIQNISNNKTERSTAPLNTQISALRNDPKPLPQQPPAPANQDQNSSQ 

NTRLQPTPPIPAPAPKPAAPPRPLDRESPGVENKLIPSVGSPASSTPLPP 

DGTGPNSTPNNRAVTPVSQGSNSSSADPKAPPPPPVSSGEPPTLGENPDG 

LSQEQLEHRERSLQTLRDIQRMLFPDEKEFTGAQSGGPQQNPGVLDGPQK 

KPEGPIQAMMAQSQSLGKGPGPRTDVGAPFGPQGHRDVPFSPDEMVPPSM 

NSQSGTIGPDHLDHMTPEQIAWLKLQQEFYEEKRRKQEQVWQQCSLQDM 

MVHQHGPRGWRGPPPPYQMTPSEGWAPGGTEPFSDGINMPHSLPPRGMA 

PHPNMPGSQMRLPGFAGMINSEMEGPNVPNPASRPGLSGVSWPDDVPKIP 

DGRNFPPGQGIFSGPGRGERFPNPQGLSEEMFQQQLAEKQLGLPPGMAME 

GIRPSMEMNRMIPGSQRHMEPGNNPIFPRIPVEGPLSPSRGDFPKGIPPQ 

MGPGRELEFGMVPSGMKGDVNLNVNMGSNSQMIPQKMREAGAGPEEMLKL 

RPGGSDMLPAQQKMVPLPFGEHPQQEYGMGPRPFLPMSQGPGSNSGLRNL 

REPIGPDQRTNSRLSHMPPLPLNPSSNPTSLNTAPPVQRGLGRKPLDISV 

AGSQVHSPGINPLKSPTMHQVQSPMLGSPSGNLKSPQTPSQLAGMLAGPA 

AAASIKSPPVLGSAAASPVHLKSPSLPAPSPGWTSSPKPPLQSPGIPPNH 

KAPLTMASPAMLGNVESGGPPPPTASQPASVNIPGSLPSSTPYTMPPEPT 

LSQNPLSIMMSRMSKFAMPSSTPLYHDAIKTVASSDDDSPPARSPNLPSM 

NNMPGMGINTQNPRISGPNPWPMPTLSPMGMTQPLSHSNQMPSPNAVGP 

NIPPHGVPMGPGLMSHNPIMGHGSQEPPMVPQGRMGFPQGFPPVQSPPQQ 

VPFPHNGPSGGQGSFPGGMGFPGEGPLGRPSNLPQSSADAALCKPGGPGG 

PDSFTVLGNSMPSVFTDPDLQEVIRPGATGIPEFDLSRIIPSEKPSQTLQ 

YFPRGEVPGRKQPQGPGPGFSHMQGMMGEQAPRMGLALPGMGGPGPVGTP 

DIPLGTAPSMPGHNPMRPPAFLQQGMMGPHHRMMSPAQSTMPGQPTLMSN 

PAAAVGMIPGKDRGPAGLYTHPGPVGSPGMMMSMQGMMGPQQNIMIPPQM 
RPRGMAADVGMGGFSQGPGNPGNMMF* 
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Figure 10A 



ATGGCCTGCTTCCCATCCCCTGCTGCCATCTCCTGCACCCTTAGGGCACAGTGGGCATCT 
CGGGAGCTGCTCAGCGGACAGACTAGGGTTACCCCCACCCCAGGAGGAGAGAAGCTCCAG 
GGAGCCCGCCGCTGTCCCCCGCGGTCATTGCCCCCTGCCCCAGCCAAGCCAATGCACCCA 
GAAAATAAATTGACCAATCATGGCAAGACAGGGAATGGCGGGGCCCAATCTCAGCACCAG 
AATGTGAACCAAGGACCCACCTGCAACGTGGGCTCGAAGGGCGTGGGGGCGGGGAACCAT 
GGGGCCAAGGCCAACCAGATCTCGCCTAGCAACTCAAGTCTGAAGAACCCCCAGGCAGGG 
GTGCCCCCTTTCAGCTCGCTCAAGGGCAAGGTGAAGAGGGACCGGAGTGTGTCTGTGGAC 
TCTGGAGAGCAGCGAGAGGCTGGGACCCCATCCCTGGATTCAGAGGCCAAAGAGGTGGCG 
C CGCGGAGTAAGCGGCGC TGTGTGCTGGAGC GGAAGC AGCC GTAC AGTGGGGACGAATGG 

TGCTCTGGACCGGACAGTGAGGAGGACGACAAGCCCATTGGGGCCACCCACAAAGCTGCT 
TTCAAAGAAGACGGCTTTCAGGACAAGGCATCACACTTCTTCTCCAGCACGTACAGTCCT 
GAAACCTCCAGGAGGAAGCTGCCCCAAGCCCCGAAGGCTTCCTTCCTGGGGCAGCAGGGC 
CGAGTCATTTGGAAACCTCTCTCGGAGGAGCTCCGTGATCAAGGTGCAGATGCGGCAGGT 
GGGCCGGCCTCAATCATGTCTCCAATCGCGACGGTGAATGCGAGTGGCTTGTCCAAAGAG 
CAGCTGGAGCATCGGGAACGGTCCCTCCAGACGCTGCGAGACATTGAGCGACTGCTGCTC 
CGCAGC GGAGAGACTGAGCCCTTCC TC AAGGGGGC CCC C AGGAGGAGCGGCGGGCTGAAG 
AAATATGAGGAACCCTTGCAGTCCATGATTTCACAGACACAGAGCCTAGGGGGCCCCCCG 
CTGGAGC ATGAAGTGCCTGGGCACC C C CCGGGTGGGGAC ATGGGGC AGC AGATGAAC ATG 
ATGATACAGAGGCTGGGCCAGGACAGCCTCACGCCTGAGCAGGTGGCCTGGCGCAAGCTG 
C AGGAGGAGT AC TACGAAGAGAAAC GGC GGAAAGAGG AAC AGATTGGGCTGC ATGGGAGC 

CGTCCTCTGCAGGACATGATGGGCATGGGGGGCATGATGGTGAGGGGGCCCCCGCCTCCT 

TACCAC AGC AAGCCTGGGGATCAGTGGCC ACCTGGAATGGGTGC GC AGCTGC GGGGGC CC 

ATGGATGTTCAAGATCCCATGCAGCTCCGGGGCGGACCTCCCTTTCCTGGGCCCCGTTTC 

CCAGGCAACCAGATACAACGGGTACCTGGGTTTGGGGGCATGCAGAGTATGCCCATGGAG 

GTGCCCATGAATGCCATGCAGAGGCCCGTGAGACCAGGCATGGGCTGGACCGAAGACTTG 

CCCCCTATGGGGGGACCCAGCAATTTTGCCCAGAACACCATGCCCTACCCAGGTGGGCAG 

GGTGAGGC GGAGCGATTC ATGACTC CC CGGGTCCGTGAGGAGC TGCTGCGGCACC AGCTG 

C TGGAGAAGC GGTC GATGGGC ATGC AGC GC C C C C TGGGC ATGGC AGGC AGTGGC ATGGG A 

C AGAGC ATGGAGATGGAGCGGATGATGC AGGC GC AC CGAC AGATGGATCCTGCC ATGTTT 

CCCGGGCAGATGGCTGGTGGTGAGGGCCTGGCGGGCACTCCCATGGGCATGGAGTTTGGT 

GGAGGCCGGGGCCTCCTGAGCCCTCCCATGGGGCAGTCTGGGCTGAGGGAGGTGGACCCA 

CCCATGGGGCCAGGCAACCTCAACATGAACATGAATGTCAACATGAACATGAACATGAAC 

CTGAAC GTGC AGATGAC CC CGC AGCAGC AGATGCTGATGTCGC AGAAGATGCGGGGCCCT 

GGGGACTTGATGGGGCCCCAGGGCCTCAGTCCTGAGGAGATGGCCCGGGTTCGGGCCCAG 

AAC AGC AGTGGC ATGGTGCCCTTGCCTTCTGCCAACCCGCCAGGACCTCTCAAGTCGCCC 

CAGGTCCTCGGCTCCTCCCTCAGTGTCCGTTCACCCACTGGCTCGCCCAGCAGGCTCAAG 

TCTCCTTCCATGGCGGTGCCTTCTCCAGGCTGGGTTGCCTCACCCAAGACGGCCATGCCC 

AGCCCGGGGGTCTCCCAGAACAAGCAGCCGCCTCTCAACATGAACTCTTCCACCACCCTG 

AGC AAC ATGGAAC AGGACC C C AC AC CTTCCC AGAAC CC CC TGTC AC TGATGATGACC C AG 

ATGTCCAAGTACGCCATGCCCAGCTCCACCCCGCTCTACCACAATGCCATCAAGACCATC 
GCCACCTCAGACGACGAGCTGCTGCCCGACCGGCCCCTGCTGCCCCCCCCACCACCACCG 
CAGGGCTCCGGGCCAGGTGGCCCCGACTCCCTGAATGCCCCCTGTGGCCCAGTGCCCAGC 
TCCTCCCAGATGATGCCCTTCCCCCCTCGGCTGCAGCAGCCCCATGGTGCCATGGCCCCC 
ACTGGGGGTGGGGGCGGGGGGCCTGGCCTGC AGC AGC AC TACCCGTC AGGC ATGGC CCTG 
CCTCCCGAGGACCTGCCCAACCAGCCGCCAGGCCCCATGCCTCCCCAGCAGCACCTGATG 
GGC AAAGCC ATGGCTGGGCGC ATGGGC GAC GC ATACC C AC C GGGTGTGCTCCC TGGGGTG 

GCATCAGTGCTGAACGACCCCGAGCTGAGCGAGGTGATCCGGCCCACCCCAACGGGGATC 
CCC GAGTTC GACTTGTC GAGGATC ATCC C C TC TGAGAAGC C AAGC AGC ACCCTC C AGTAC 

TTCCCCAAGAGCGAGAACCAGCCCCCCAAGGCTCAGCCCCCTAATCTGCATCTCATGAAC 
CTGCAGAACATGATGGCGGAGCAGACTCCCTCTCGGCCTCCCAACCTCCCAGGCCAGCAG 
GGCGATCGGCCGCTGGTGGTGGTGATACCGGGTACCCGGGCTATGGCGCCGGCGCAGCGC 
TGCCCTCTGTGCCGCCAGACCTTCTTCTGTGGTCGCGGGCACGTTTACAGCCGCAAGCAC 
C AGC GGC AGC TGAAGG AGGCTTTGG AGAGGC TC C TGC CC C AGGTGG AGGCGGC CC GC AAG 
GC C ATCC GC GC C GCTC AGGTGGAGC GC T ATGTGC C C G AAC AC G AGC G ATGC TGCTGGTGC 
CTGTGCTGCGGCTGTGAGGTGCGGGAACACCTGAGCCATGGAAACCTGACGGTGCTGTAC 
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Figure 10A (Cont.) 



GGGGGGCTGCTGGAGCATCTGGCCAGCCCAGAGCACAAGAAAGCAACCAACAAATTCTGG 
TGGGAGAACAAAGCTGAGGTCCAGATGAAAGAGAAGTTTCTGGTCACTCCCCAGGATTAT 
GC GC GATTC AAGAAATCC ATGGTGAAAGGTTTGGATTCCTATGAAGAAAAGGAGGATAAA 
GTGATCAAGGAGATGGCAGCTCAGATCCGTGAGGTGGAGCAGAGCCGACAGGAGGTGGTT 
CGGTCTGTCTTAGAGACAGGTCCCCCAAGATACGCCCTCACAGTCCGGTCCCCCGCCGTC 
CTCTCCCGGCGCACGCTCAAGTCCGGTGCCTTCCCCCCGCAGACCCCCGAGGCGCACCCT 
CAAGCTCGGTGCCTCTGCGCCCCCCGCAGGGGCGCCCTCAAGCCTGAGCCCCCCGGGCGC 
ACCCTCAAGCTCGGTGTACCCCCCCATACCACCCGCAAGGCGCGCCCTCATGCCGCGAAG 
ACTTCGCCCCGCCCAAGGTGCACCCGTCAAGCCCCGAATAAAACCCAGTCACTCCAACTT 

GCAGGCAAAGCTAGAAAAACTGCGCTGCATTTGCAAACAAAAGCTCTTGTTGGCGATGAC 
GATACTGTTTTGGGTGTGAAACTGTCAATTGCTAACTACGATCTGTGA 
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Figure 1 0B 

FKEDGFQDKASHFFSSTYSPETSRRKLPQAPKASFLGQQGRVIWKPLSEE 

LRDQGADAAGGPASIMSPIATVNASGLSKEQLEHRERSLQTLRDIERLLL 

RSGETEPFLKGAPRRSGGLKKYEEPLQSMISQTQSLGGPPLEHEVPGHPP 

GGDMGQQMNMMIQRLGQDSLTPEQVAWRKLQEEYYEEKRRKEEQIGLHGS 

RPLQDMMGMGGMMVRGPPPPYHSKPGDQWPPGMGAQLRGPMDVQDPMQLR 

GGPPFPGPRFPGNQIQRVPGFGGMQSMPMEVPMNAMQRPVRPGMGWTEDL 

PPMGGPSNFAQNTMPYPGGQGEAERFMTPRVREELLRHQLLEKRSMGMQR 

PLGMAGSGMGQSMEMERMMQAHRQMDPAMFPGQMAGGEGLAGTPMGMEFG 

GGRGLLSPPMGQSGLREVDPPMGPGNLNMNMNVNMNMNMNLNVQMTPQQQ 

MLMSQKMRGPGDLMGPQGLSPEEMARVRAQNSSGMVPLPSANPPGPLKSP 

QVLGSSLSVRSPTGSPSRLKSPSMAVPSPGWVASPKTAMPSPGVSQNKQP 

PLNMNSSTTLSNMEQDPTPSQNPLSLMMTQMSKYAMPSSTPLYHNAIKTI 

ATSDDELLPDRPLLPPPPPPQGSGPGGPDSLNAPCGPVPSSSQMMPFPPR 

LQQPHGAMAPTGGGGGGPGLQQHYPSGMALPPEDLPNQPPGPMPPQQHLM 

GKAMAGRMGDAYPPGVLPGVASVLNDPELSEVIRPTPTGIPEFDLSRIIP 

SEKPSSTLQYFPKSENQPPKAQPPNLHLMNLQNMMAEQTPSRPPNLPGQQ 

GDRPLVWIPGTRAMAPAQRCPLCRQTFFCGRGHVYSRKHQRQLKEALER 

LLPQVEAARKAIRAAQVERYVPEHERCCWCLCCGCEVREHLSHGNLTVLY 

GGLLEHLASPEHKKATNKFWWENKAEVQMKEKFLVTPQDYARFKKSMVKG 

LDSYEEKEDKVIKEMAAQIREVEQSRQEWRSVLETGPPRYALTVRSPAV 

LSRRTLKSGAFPPQTPEAHPQARCLCAPRRGALKPEPPGRTLKLGVPPHT 

TRKARPHAAKTSPRPRCTRQAPNKTQSLQLAGKARKTALHLQTKALVGDD 
DTVLG VKLS I AN YDL 
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FIG. 11A FIG. 11B 
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FIG. 12A 
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FIG. 12B 
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FIG. 12C 
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FIG. 12D 
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FIG. 12E 
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FIG. 13A 
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FIG. 13D 
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FIG. 14A 
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FIG. 15A 
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FIG. 15B 
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